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Abstract of JP1 00361 37 

PROBLEM TO BE SOLVED: To obtain a dental ceramic material composition capable of forming a 
dental restored product smooth in surface by welding the ceramic material to a highly swelling alloy or 
ceramic. SOLUTION: This two phase ceramic material composition comprises a feldspathic glass 
matrix and a leucite crystal phase dispersed in the feldspathic glass matrix. Therein, the ageing 
temperature of the composition Is approximately 750-1050 deg.C. The composition has a thermal 
expansion coefficient of approximately 12x 10<-6> to 1 7.5x 10<-6> / deg.C, and the composition 
comprises Si02 57-66wt.%, AI2 03 7-15wt.%, K2 O 7-15wt.%. N2 O 7-12wt.%, Li2 O 0.5-3wt.%. CaO 
0-3wt.%, MgO 0-7wt.%, F 0-4wt.%, and Ce02 0-1wt.%. The leucite crystal has a diameter of 
approximately <=10&mu m and occupies approximately 5-65wt.% of the composition. 
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* NOTICES * 

iTPO and NCIPZ are not responsible for any 
damages caused by the use o£ this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



(57) [Claim(s)] 

[Claim 1] into the nature glass matrix of a feldspar, it is the two phase porcelain constituent which consists 
of what the leucite crystal phase distributed, maturing temperature is 750-1050 degrees C, a coefficient of 
thermal expansion (a room temperature thru/or 450 degrees C) is 12x10-6 - 17.5xl0-6/degree C, and it all 
comes out to the weight of this constituent, and becomes 100 % of the weight - as - presentation: [a table 
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It is the two phase porcelain constituent with which it ****, and, as for a leucite crystal, a diameter does not 
exceed lOmicro, but a leucite crystal occupies 5 - 65% of the weight of a two phase porcelain constituent. 
[Claim 2] The two phase porcelain constituent according to claim 1 used combining at least one sort of 
components chosen from the group which consists of opaquer, a pigment, and a fluorescence agent. 
[Claim 3] The restoration object for dentistries which consists of the framework of a high expansibility 
metal alloy or a ceramic, and coating of at least one layer which consists of the porcelain constituent 
according to claim 1 welded on it. 

[Claim 4] The restoration object for metal-deposition porcelain dentistries which consists of the metal 
framework, coating of at least one layer which consists of the high expansibility ceramic welded on it, and 
the glaze which consists of the porcelain constituent according to claim 1 which covered this ceramic 
selectively at least and was welded at the temperature of less than 900 degrees C on this ceramic. 
[Claim 5] The inlay, onlay, or precoat which consists of a porcelain constituent according to claim 1 . 
[Claim 6] into the nature glass matrix of a feldspar, it is the two phase porcelain constituent which consists 
of what the leucite crystal phase distributed, maturing temperature is 800-1000 degrees C, a coefficient of 
thermal expansion (a room temperature thru/or 450 degrees C) is 12x10-6 - 1 7.5x1 0-6/degree C, and it all 
comes out to the weight of this constituent, and becomes 100 % of the weight — as ~ presentation: [a table 
2] 
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It is the two phase porcelain constituent with which it ****, and, as for a leucite crystal, a diameter does not 
exceed lOmicro, but a leucite crystal occupies 5 - 50% of the weight of a two phase porcelain constituent. 
[Claim 7] The two phase porcelain constituent according to claim 6 used combining at least one sort of 
components chosen from the group which consists of opaquer, a pigment, and a fluorescence agent. 
[Claim 8] The restoration object for dentistries which consists of the framework of a high expansibility 
metal alloy or a ceramic, and coating of at least one layer which consists of the porcelain constituent 
according to claim 6 welded on it, 

[Claim 9] The restoration object for metal -deposition porcelain dentistries which consists of the metal alloy 
framework, coating of at least one layer which consists of the high expansibility ceramic welded on it, and 
the glaze which consists of the porcelain constituent according to claim 6 which covered this ceramic 
selectively at least and was welded at the temperature of less than 900 degrees C on this ceramic. 
[Claim 10] The inlay, onlay, or precoat which consists of a porcelain constituent according to claim 6. 
[Claim 1 1] It is the approach of preparing a two phase dental porcelain constituent according to claim 1 or 6. 
It changes including blending the 1st porcelain component and the 2nd porcelain component, considering as 
mixture, calcinating this mixture at the temperature of 780-870 degrees C, and generating dental porcelain. 
It is the approach the coefficient of thermal expansion of the 1st porcelain component is 10x10-6 - 14x10- 
6/degree C, the coefficient of thermal expansion of the 2nd porcelain component is 16x10-6 - 17.5x10- 
6/degree C, and the 2nd porcelain component contains the leucite crystal with which a diameter does not 
exceed lOmicro. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the two phase dental porcelain constituent for an inlay, an 
onlay, and precoats at a dental porcelain restoration object list. Maturing temperature of this invention useful 
to preparation and repair of the restoration object for dentistries, for example, a metal-deposition porcelain 
restoration object, an all ceramic restoration object, an inlay, an onlay, and a precoat is low, and it especially 
relates to the nature dental porcelain constituent of a two phase feldspar of high expansibility. 
[0002] 

[Description of the Prior Art] In dentistry, in order to obtain an apparent natural dentistry restoration object, 
for example, the metal-deposition porcelain, and an all ceramic restoration object, the ceramic ingredient is 
used. Since the ceramics can maintain biocompatibility even if it can color it the color near the gear tooth to 
restore, and it is resistance and contact in mammalian tissue will continue to decomposition within the oral 
cavity for many years, it is dramatically desirable because of the above-mentioned object. 
[0003] Usually, a metal-deposition porcelain (PFM) restoration object applies the dental porcelain powder in 
an aquosity slurry to the metal alloy framework, calcinates the porcelain at an elevated temperature, and is 
built by forming the hard impermeable porcelain layer which is visible to a natural gear tooth. Making [ the 
coefficient of thermal expansion (setting in a room temperature thru/or the range of 450 degrees C) of the 
porcelain / only whether it is ******** / lower than that metaled ] ** recognizes this contractor to be 
important so that stress cracking may not occur in making porcelain baking temperature into temperature 
lower at least 100 degrees C than the solid phase temperature of the alloy used as metal framework, and a 
list in a porcelain layer during baking and cooling. 

[0004] In dentistry, a ceramic core is used instead of the metal alloy framework, and the restoration object 
for all ceramic dentistries is used more often today. When using a ceramic as a core of the restoration object 
for dentistries, the porcelain applied to the ceramic framework must have the coefficient of thermal 
expansion slightly smaller than a ceramic, in order to avoid stress cracking in the porcelain. Conventionally, 
the metal alloy and ceramics which are used for manufacture of the restoration object for dentistries have a 
little high coefficient of thermal expansion of the range of abbreviation 8xl0-6/degree C thru/or 
abbreviation 14xl0-6/degree C usually, about 18 [ however, ] ~ a xlO-6/degree-C thing - many the alloys 
and ceramics which have a high coefficient of thermal expansion are used increasingly. 
[0005] The dental porcelain constituent of the amorphous substance (namely, single phase) which has a little 
high coefficient of thermal expansion very near the coefficient of thermal expansion of the alloy 
conventionally used for manufacture of the restoration object for dentistries and the ceramics is indicated by 
the United States patent application 08th of these people / No. 532179 (September 22, 1995 application) (the 
content is made into a part of this invention by citation). This constituent is convenient although the front 
face of the glass who applied to such a conventional alloy and conventional ceramics, was dramatically 
smooth in the restoration object for dentistries obtained, and followed it is given. However, the single phase 
amorphous dental porcelain of the United States patent application 08th / pubUcation of No. 532199 has a 
too low coefficient of thermal expansion, in order to apply to a high expansibility alloy and the porcelain. 
[0006] Therefore, the dental porcelain constituent which can weld [ a high expansibility alloy and ] (namely, 
about 18x10- 6/degree C a thing thing which has a high coefficient of thermal expansion), and can smooth 
the front face dramatically is required. An example of a high expansibility ceramic is the OPUTEKKU 
(Optec, trademark) porcelain which may come to hand from the Connecticut WORINGUFODO generic / 
pen TRON company (Jeneric/Pentron, Inc.). The OPUTEKKU porcelain has a high crystal leucite (K2 O- 
aluminum203 and 4Si02) content, and leucite is crystallized in [ large / diameter ] about 0.5micro thru/or 
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about 40imcro. 
[0007] 

[Probleni(s) to be Solved by the Invention] The technical problem of this invention is providing the 
restoration object list for dentistries with the especially suitable dental porcelain constituent for preparation 
and repair of an inlay, an onlay, and a precoat in the application accompanied by the activity of a high 
expansibility alloy and/or the ceramics. The maturing-temperature range is about 650-1050 degrees C, and a 
coefficient of thermal expansion (a room temperature thru/or 450 degrees C) is about 12x10-6 -17.5x10- 
6/degree C, it is thermally [ chemically and ] stable, and when it applies to a high expansibility alloy and the 
ceramics, another technical problem of this invention is smooth, and is offering the dental porcelain which 
offers the fi"ont face of un-grinding nature. In this invention, "maturing temperature" is synonymous with 
"burning temperature." 
[0008] 

[Means for Solving the Problem] The technical problem and the object of above-mentioned and the others 
are attained by this invention. It is the two phase porcelain constituent which consists of what the leucite 
crystal phase distributed in the nature glass matrix of a feldspar, maturing temperature is about 650-1050 
degrees C, a coefficient of thermal expansion (a room temperature thru/or 450 degrees C) is about 12x10-6 - 
1 7.5x1 0-6/degree C, and this invention is presentation: [a table 3]. 

Component Amoimt Si02 (% of the weight) 57 -66aluminum 203 7 -15K20 7 -15Na20 7 -12Li20 0.5- 3C 
aO 0 - 3MgO 0 - 7F 0 - 4Ce02 0 - It has 1, and, as for a leucite crystal, a diameter does not exceed about 
lOmicro, but a leucite crystal is related with the two phase porcelain constituent which occupies about 5 - 
65% of the weight of a two phase porcelain constituent. 

[0009] It should be made, as for the leucite crystal in the two pheise porcelain constituent of this invention, 
for a diameter not to exceed about lOmicro in operation of this invention. If a diameter exceeds about 
lOmicro, since a constituent front face can become an unxmiformity coarsely, it is not desirable for an 
expected application. If a leucite diameter exceeds about lOmicro, it tums out that the gear tooth of a part is 
wom out within the oral cavity, and displeasure/stimulus can be caused. 

[0010] The two phase porcelain constituent of this invention is applicable to formation of the restoration 
object for dentistries in the fields according to a known approach for the time being. That is, the porcelain 
constituent of this invention is applicable to manufacture of the PFM restoration object which uses a high 
expansibility metal alloy, or manufacture of a high expansibility all ceramic restoration object. The 
porcelain constituent of this invention can also be used as glaze which may be high expansibility welded, 
and giving a glossy smooth front face with the usual not about 925-960 degrees C but low maturing 
temperature (for example, about 800 degrees C) can attain it, the need or when desirable. 
[001 1] The two phase dental porcelain constituent of this invention is : [a table 4] which has the following 
presentations and properties. 

Oxide Range Desirable range Example 1 Example 2 Si02 57 -66 58 -65 62.1 58.0 aluminum 203 7-15 8- 
14 9.8 14.0K2O7-15 11 -15 14.2 15 Na20 7 -12 7.5-1 1 7.6 8.1 Li20 0.5-30.7-1.5 1.1 1.5 CaO 0-3 0-1.5 
1.0 1.0 MgO 0 -70 -51.9 1.0 F 0 -4 0 -3 1.9 1.0 Ce02 0-1 0 -0.5 0.4 0.4 Coefficient of thermal expansion 
12-17.5 12-17.5 15.0 17.4 (a room temperature thru/or 450 degrees C) (xlO-6/degree C) Maturing 
temperature (degree C) 750-1050 800-1000 815 850 Maturing temperature (degree F) 1318-1922 1472-1832 
1500 1562 [0012] The dental porcelain constituent of this invention is two phase glass which the leucite 
crystal phase distributed in the nature glass matrix of a feldspar. A leucite crystal exists to the AUW of a 
constituent in about 5 - 65% of the weight of an amount. In operation of this invention, the diameter of the 
leucite crystal in a constituent does not exceed about lOmicro, does not exceed about 5micro preferably, and 
does not exceed about 1 micro more preferably. 

[0013] The blend with the 2nd porcelain component for which the 1st porcelain component (for example, 
porcelain indicated by the United States patent application 08th / No. 532179) which sets like 1 voice and 
has low melting temperature and a little high coefficient of thermal expansion and diameter of this invention 
have the high coefficient of thermal expansion which the crystal leucite phase of less than about lOmicro 
distributed to a two phase dental porcelain constituent is guided. Usually, the 1 st porcelain component and 
the 2nd porcelain component are blended by the weight ratio of about 95:5 thru/or 70:30, subsequently 
calcinate the mixture at about 850 degrees C, and use it as the porcelain constituent of this invention. 
[0014] When the porcelain constituent of this invention contains a leucite crystal, the coefficient of thermal 
expansion of a porcelain constituent becomes high, if this porcelain is welded [ a high expansibility alloy 
and ] (for example, OPUTEKKU porcelain) — a chemical bond — forming ~ this high expansibility alloy or 
the ceramics — about 0.5 - 1.5x1 0-6/degree C — a low thermal expansion is shown. Therefore, the joining 
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restoration object obtained is arranged in the condition of having been compressed slightly, after cooling to 
a room temperature. 

[0015] Since the porcelain constituent of this invention has viscosity sufficient with maturing temperature, it 
is calcinated by about 100% of consistency of a theoretical value, without losing the configuration, and 
forms a required hard impermeable fi"ont face in an oral cavity environment. A quiet environment is offered 
that it is easy to slide to a gear tooth again nearly completely smooth this joining front face and more natural 
than the case where the conventional usual porcelain is used. 

[0016] Said 1st porcelain component is known and can be prepared by the known approach. Especially the 
desirable 1st porcelain component that can be used in this invention is indicated by said United States patent 
application 08th / No. 532179. The coefficient-of-thermal-expansion about 10x10-6 - 14xl0-6/degree C (a 
room temperature thru/or 450 degrees C) porcelain can be preferably used as the 1st porcelain component 
usually [, such as SHINSUPA (Synspar, trademark) porcelain and pen craft plus (Pencraft Plus, trademark) 
porcelain (available from a JUNE rucksack / pen TRON company), and SERAMUKO (Ceramco) porcelain 
[available from SERAMUKO (Ceramco, Inc.) of New Jersey Burlington], ]. 

[0017] Preparation of such an ingredient is known for the time being in the fields. If it requires, a actual 
oxide will be blended as a ceramic precursor, for example, a silica, an alumina, the quality of a feldspar, a 
calcium carbonate, a sodiimi carbonate, potassiimi carbonate, or enough fine powder that pass preferably, 
the gestalten [the Tyler (Tyler) series], for example, the 200 mesh sieves, of impalpable powder, at least, 
melting is preferably carried out within a crucible at the temperature of about 1400 degrees C at least, and 
about 1200 degrees C of glass are generated. Subsequently this melting glass is quenched imderwater, it 
dries, a ball mill grinds, and the powder-like 1st porcelain component is obtained. As for powder, grinding 
enough is desirable so tiiat 200 mesh sieves (Tyler series) may be passed. Melting temperature is about 760- 
815 degrees C, and, as for the 1st porcelain component, it is desirable that a coefficient of thermal expansion 
is about 10.6x10-6 - 11.6xl0-6/degree C. 

[0018] As for the 2nd porcelain component of this invention, it is desirable to prepare according to these 
people's U.S. Pat. No. 4798536. This patent is made into a part of this invention by citation. It uses as a 
precursor of generation of the leucite (K2 0-aluminum203 and 4Si02) which uses quality of a feldspar as 
the 2nd porcelain component, among those distributes a part of K20A1203 and 4Si02 in glass by that 
cause. [ at least ] Although it is thought that such a leucite crystal fiinctions as a nucleus which sets in the 
magma of the further leucite crystal, and starts and4)romotes nucleation and growth in joining at the time of 
manufacture and a cooling process, it is not necessEirily restricted to such theory. If magma is cooled, 
solubility will fall and crystallize crystal leucite. the quartz from the quality of a feldspar which contains 
crystal leucite according to the approach of U.S. Pat. No. 4798536, a mica, a biotite, etc. — choosing — 
removing — grinding — impalpable powder — carrying out — a magnetic coolant separator — letting it pass — 
an iron impurity — removing — further — grinding — the component of other requests ~ blending ~ about 
21 50-2350 degrees F — melting — it cools and > ** and the vitreous hvimour which the leucite crystal 
distributed to homogeneity are formed. Subsequently this melting and cooled porcelain are ground, and it 
considers as the impalpable powder which may p2iss 180 - 200 mesh sieve. As for the 2nd porcelain 
component, it is desirable that a coefficient of thermal expansion is about 16x10-6 - 1 7.5x1 0-6/degree C. 
[0019] According to this invention, before combining with the 1st porcelain component or blending, the 2nd 
porcelain component is processed and the leucite crystal whose diameter does not exceed about 1 Omicro is 
separated. The leucite crystal whose diameter does not exceed about 1 Omicro can give a very smooth front 
face to the restoration object for dentistries manufactured using the porcelain constituent of this invention. 
Processing of the 2nd porcelain component the 2nd porcelain component of the gestalt of powder, for 
example, enough fine powder which passes 200 mesh sieves (Tyler series) Mix with water within a suitable 
container, make mixture sediment, decant, and supernatant liquid is held. Mix supernatant liquid with water 
within a suitable container, and mixture is made to sediment again, it decants and supematant liquid is held, 
the water of supematant liquid is evaporated, desiccation powder is obtained, and it can carry out by 
breaking an aggregate through desiccation powder to 325 mesh sieves (or more than it) (Tyler series). The 
above-mentioned processing may separate the leucite crystal whose diameter does not exceed about 1 Omicro 
from the 2nd porcelain component. This contractor will understand that the strange method of the above- 
mentioned approach, other approaches, or those combination (for example, jet mill grinding, air separation, 
flotation, etc.) can be performed, in order to separate a leucite crystal with a small diameter. 
[0020] The property of the 1st and 2nd porcelain component can be adjusted with the application of a known 
principle. For example, the coefficient of thermal expansion of a component can be raised by decreasing the 
rate of Si02 and/or increasing the rate of an alkali-metal oxide by request. The melting temperature of a 
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'component may be fallen by increasing the rate of CaO and/or an alkali-metal oxide. Melting temperature 
may be fallen by raising a Na2 0:K20 ratio. This contractor can apply such a principle and can adjust the 
coefficient of thermal expansion and melting temperature of each component which are used for preparation 
of the porcelain constituent of this invention. 

[0021] By request, for esthetic desirability, each class is calcinated according to an individual and more than 
one layer or it of the porcelain constituent of this invention can be applied to a high expansibility metal alloy 
or a ceramic core. That is, for example, the opaque zone containing opaquer, for example, Ti02, Sn02, and 
aluminum 203, ZnO, Ce02, etc. is applied to the fi-amework, and can be calcinated, then — or - instead — 
or combining it, in order to consider as a desired color, the coloring layer containing the pigment, for 
example, the vanadate, comics NETO, the conventional clo mate, or other conventional transition-metals 
compounds beyond one sort or it can be applied. By request, since other additives are modeled on a natural 
gear tooth, a fluorescence agent, for example, ceriimi oxide, an oxidization terbium, yttrium oxide, etc. can 
be combined with the porcelain. Subsequently, the porcelain constituent of this invention can be put on 
opacity and/or a fluorescence coloring layer by request (before baking or after). Thus, the special 
effectiveness of changing a color in the head and the gum section of a restoration object can be attained. A 
porcelain layer is the usual approach, for example, applies an underwater porcelain powder paste to the 
framework, fabricates it in a desired configuration, and can be applied by subsequenfly calcinating. 
[0022] Itself can be used for this invention also as the inlay / an onlay ingredient which replaces amalgam, 
gold, or other ceramics. The porcelain of this invention can be prepared as an inlay / onlay, or a precoat by 
putting into the die [for example, SHIMBESUTO (Synvest, trademark) of generic / pen TRON company to 
marketing] of the suitable fireproof invetment by making porcelain powder into an aquosity slurry, attaching 
the porcelain / die combination subsequenfly to baking at 815-850 degrees C, and performing suitable aging 
of the porcelain. By request, this contractor may use the foil method. In the foil method, with the application 
of thin (0.001") platinum or other suitable foil pieces, the porcelain is maintained at a gypsum-fibrosum die 
at a suitable form, the foil/porcelain is taken out from a gypsum-fibrosum die, it calcinates as mentioned 
above, and suitable melting of the porcelain is performed. The obtained sample can be arranged to the 
prepared socket and the smooth front face in contact with a natural gear tooth can be attained. The fiirther 
modification and amelioration of this invention are clear to this contractor from the above explanation, and 
it means including it in a claim. 

[Translation done.] 
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